Siderophores: diverse roles in microbial and human physiology.
Siderophores, defined as high affinity iron(III) ion transport agents, and their cognate membrane-bound receptor complexes, occur in the enteric bacteria Escherichia coli and Salmonella typhimurium. The total system is tightly regulated by iron repression. The transport properties of the specific siderophores enterobactin and ferrichrome (which is not made by these particular enteric bacteria) have been examined in detail. In E. coli the outer membrane receptor for ferrichrome is programmed by the tonA gene; the receptor also serves as the binding site for T1, T5, phi80, albomycin and colicin M. Similarly, in S. typhimurium phage ES18, ferrichrome and albomycin compete for the genetic equivalent of the tonA locus. The ability of ascorbic acid to protect against atherosclerosis as well as rhinovirus infection in humans may be related to the role of the vitamin in iron metabolism. Deferrisiderophores are clinically useful in the treatment of acute and chronic iron poisoning but, on the other hand, they could constitute a natural hazard by transporting actinides, such as 239Pu, through the food chain.